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DETAILED ACTION 

Drawings 

1 . The replacement drawings were received on 4/5/2006. These drawings are 
approved. 

Specification 

2. The substitute specification filed 4/5/2006 has been approved and entered. 

Claim Objections 

3. Claims 1 6 and 1 7 are objected to because of the following informalities: 

4. In claim 16, on line 3, "portions" should be the singular - - portion - -. 

5. In claim 17, on line 3, "portions" should be the singular - - portion - -. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. § 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 8 and 1 0-1 9 are rejected under 35 U.S.C. § 1 03(a) as being unpatentable 
over Shibata et al. U.S. 2002/0145361 (cited by Applicant) taken alone. 

Regarding claims 8 and 15-19, Fig. 21 of Shibata et al. discloses a balanced-type 
surface acoustic wave (SAW) filter with balanced/unbalanced conversion including an 
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unbalanced terminal connected to the upper SAW filter track and first and second 
balanced terminals connected to the lower SAW filter track, the SAW filter comprising: 
a piezoelectric substrate of 40±5° Y-cut, X-propagating lithium tantalate (see section 
[0158]); a first longitudinally coupled resonator-type SAW filter portion in the first upper 
track having first to third interdigital transducers (IDTs) disposed along a SAW 
propagation direction (left-to-right in the figure), the middle IDT being connected to the 
unbalanced signal terminal, and two reflectors disposed at both sides of the first to third 
IDTs; and a second longitudinally coupled resonator-type SAW filter portion in the 
second lower track that is cascade connected to the first SAW filter portion in the upper 
track, the second SAW filter portion having fourth to sixth IDTs with reflectors disposed 
on both sides thereof, the fourth IDT connected to the first IDT by a signal line 1501 , 
and the fifth middle IDT connected to the first and second balanced terminals; wherein 
electric signals passing through the signal line 1501 is about 180° different in phase 
from an electric signal passing through a signal line 1502 connecting the third IDT to the 
sixth IDT (see section [0193]). Regarding claim 14, Shibata et al. discloses providing an 
even number of electrode fingers in the fifth middle IDT of the second SAW filter 
connected to the first and second balanced terminals (see section [0195]). Regarding 
claim 13, Shibata discloses that the areas between adjacent IDTs have narrow pitched 
electrode finger portions (see e.g. Figs. 29 and 33 and sections [0209], [0214]-[0218] 
and [0252]-[0256]). Regarding claims 8 and 10-12, Shibata et al. discloses that there is 
a weighting applied in the area of adjacent IDTs (see Fig. 21 in the lower second SAW 
filter portion and see Figs. 4 and 48) that comprises a plurality of electrode fingers 
including the outermost electrode finger (see section [0029]) and which can be cross- 
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width (i.e. apodization) weighting (see e.g. the abstract, the last sentence thereof and 
section [0178]) or series weighting (see e.g. Fig. 24 and sections [0199]-[0200]). 

However, in Fig. 21 shows the area of adjacent IDTs in the second SAW filter 
portion having the weighting of a plurality of electrode fingers rather than the first SAW 
filter portion of the upper track where either the first and second or the second and third 
IDTs are adjacent. 

Shibata does disclose in another embodiment being Fig. 33 that it would have 
been known to provide the weighting in the areas of adjacent IDTs in the first filter track 
connected to the unbalanced terminal (see the areas in the ovals) vs. in the second filter 
track connected to the balanced terminals (see Fig. 37 the areas in the ovals). That is, 
because the weighted areas are to provide better amplitude and phase balance levels 
(see e.g. section [0028]), it would have been obvious to one of ordinary skill in the art to 
apply such areas to the first track in order to provide better balance between the 180° 
phase offset lines 1501 and 1502 as well as better phase balance between the 
balanced signal terminals. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the SAW filter of Shibata et al. (Fig. 21 ) 
such that the areas between the first and second or the second and third IDTs of the 
first SAW filter portion of the upper track, because such an obvious modification would 
have provided better amplitude and phase balance between lines 1501 and 1502 as 
suggested by Shibata et al. (see section [0028]), and because one of ordinary skill in 
the art would have known that in cascaded SAW filters with first and second filter 
portions, either of the filter portions may have the weighted areas to improve the 
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amplitude and phase balance as implicitly suggest by Shibata Figs. 33 and 37 (areas in 
ovals are weighted), since Fig. 33 weights the first filter portion of the first filter track 
connected to the unbalanced terminal and Fig. 37 shows the known alternative of 
weighting the second filter portion of the second filter track connected to the balanced 
terminals, and because Shibata explicitly suggests that the embodiments shown are not 
the only embodiments such that modifying Fig. 21 to have the first filter portion/track 
adjacent IDT areas weighted rather than second filter portion/track adjacent IDT areas, 
would have been a modification "apparent to those skilled in the art" (see section 
[0404]) based on the teachings of Fig. 33 vs. Fig. 37. 

8. Claims 8-19 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Strauss U.S. 6,667,673 in view of Shibata et al. U.S. 2002/0145361 (both 
cited by Applicant). 

Regarding claims 8 and 15-18, Fig. 3 of Strauss discloses a balanced-type SAW 
filter having a balanced to unbalanced conversion function when the two IN terminals 
are connected as having the first option of unbal. and ground (i.e. rather than the 
second options of bal. and bal.), comprising: a piezoelectric substrate (not shown, see 
col. 1, lines 12-15); a first longitudinally coupled SAW resonator filter portion with first to 
third IDTs 21 , 1 1 , 22, the second IDT 1 1 connected to the unbalanced input terminal, 
and reflectors 31 on each side of the IDTs; and a second longitudinally coupled SAW 
resonator filter portion cascade connected to the first SAW filter portion, and having 
fourth to sixth IDTs 1 21 , 1 1 1 , 1 22, and reflectors 31 on each side of the IDTs, the fourth 
IDT 121 connected to the first IDT 21 , and the fifth IDT 1 1 1 connected to first and 
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second balanced output terminals; and wherein an electric signal passing through the 
signal line connecting the fourth IDT 121 and the first IDT 21 is about 180° different in 
phase from an electric signal passing through a signal line connecting the third IDT 22 
and the sixth IDT 122 vs. Fig. 2 wherein the filters are coupled in-phase (see col. 3, 
lines 60-66). Regarding claim 14, the fifth IDT 1 1 1 has an even number of electrode 
fingers (see col. 3, lines 46-49). Regarding claim 9, the first and second IDTs 21 and 1 1 
have outermost adjacent electrode fingers of the same polarity since they are both 
signal electrode fingers, while the second and third IDTs 1 1 and 22 have outermost 
adjacent fingers being a ground finger and a signal finger respectively. 

However, Strauss does not disclose weighting an IDT in an area where two IDTs 
21/1 1 or 1 1/22 are adjacent in the first SAW filter portion by weighting a plurality of 
electrode fingers including an outermost electrode finger (claim 8) using length 
weighting (claim 10) including cross-width/apodization weighting (claim 1 1) or series 
weighting (claim 12), and also does not disclose narrow pitch electrode finger portions 
(claim 13) or the specific piezoelectric substrate cut angle (claim 19). 

As discussed above, Shibata et al. discloses that it would have been known to 
provide weighting in the areas of adjacent IDTs, comprising weighting a plurality of 
electrode fingers including an outermost electrode finger to provide improved amplitude 
and phase balance (see sections [0028] and [0029]) in similar SAW filters with balanced 
to unbalanced conversion, and that such weighting includes both length weighting by 
apodization (see section [0041]) or series weighting (see section [0043] and Fig. 24). 
Shibata et al. also discloses that the piezoelectric substrate with the specified cut angle 
would have been well known (see section [0158]), as would having provided narrow 
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pitch electrode finger portions (see Figs. 29 and 33 and sections [0209], [0214]-[0218] 
and [0252]-[0256]), which one of ordinary skill in the art would have known to provide 
the benefit of reduced scattering losses at the juncture between IDTs as evidence by 
other prior art of record (see e.g. Bauer et al. U.S. 6,420,946 also cited by Applicant). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the SAW filter of Strauss (Fig. 3) by 
having provided it with a weighting of a plurality of electrode fingers including the 
outermost electrode finger of one of the IDTs where IDTs 21/1 1 and IDTs 11/22 are 
adjacent, as suggested by the exemplary teaching thereof by Shibata (see sections 
[0028]-[0029]), because such an obvious modification would have provided the benefit 
of improved amplitude and phase balance in a SAW filter with unbalanced to balanced 
conversion as explicitly suggested by Shibata (ibid.), and wherein also providing narrow 
pitched electrode finger portions at the areas of adjacent IDTs 21/1 1 and 1 1/22 and a 
40±5° Y-cut, X-propagating lithium tantalate substrate, as suggested by the exemplary 
teaching thereof by Shibata (see the immediately preceding paragraph), would have 
been obvious modifications to one of ordinary skill in the art at the time of the invention 
that, respectively, would have provided the benefit of reduced scattering losses between 
adjacent IDTs, and would have been merely a well known art recognized alternative 
piezoelectric substrate, as would have been known by one of ordinary skill in the art 
(see other art of record as evidence Bauer and Shibata section [0158], respectively). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Takamine U.S. 2003/0164745 discloses series weighting of IDTs in areas where 
two IDTs are adjacent that includes the outermost electrode finger (see Figs. 37 & 38). 

Takamine et al. U.S. 2004/0080385 also discloses such series weighting 
including the outermost electrode finger (see Fig. 25) and shows cascade connecting 
SAW longitudinally coupled filters (see Figs. 2 and 26-29). 

Shibahara etal. U.S. 2004/0196119 also discloses series weighting of the area 
between adjacent IDTs including the outermost electrode finger (see Fig. 1). 



1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BARBARA SUMMONS whose telephone number is 
(571 )272-1771 . The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Pascal can be reached on (571) 271-1769. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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